Abstract: The female, male and pupa of Simulium (Montisimulium) laoleense Takaoka and Choochote are described for the first time based on adults reared from pupae and pupal exuviae collected from Siribhume Waterfall (type locality), Chiang Mai, Thailand. The number of the pupal gill filaments is corrected as 14 (not 12) on the basis of reexamination of the type larval specimens. Simulium (M.) nanense sp. nov., a close ally of S. (M.) laoleense, is also described. The morphological and molecular di#erences between the two species are noted.
Simulium (Montisimulium) laoleense Takaoka and Choochote was described from mature larvae collected from Siribhume Waterfall in Doi Inthanon National Park, Chiang Mai, Thailand (Takaoka and Choochote, 2005b) . The adult and pupal stages have remained unknown.
Recently, we collected two pupae of this species from the same stream of Siribhume Waterfall (type locality), and obtained two adult specimens (one female and one male) reared from these pupae.
In this paper, we describe the female, male and pupa of S. (M.) laoleense for the first time. The pupae collected were readily identified by having 14 gill filaments arising from a very long common basal stalk, a key characteristics of S. (M.) laoleense which was confirmed by reexamining the holotype mature larva. The number of filaments in the larval gill histoblast was erroneously noted as 12 in the original description (Takaoka and Choochote, 2005b) .
In addition, a new species, which is very similar to S. (M.) laoleense, is described on the basis of specimens collected from Nan Province, and compared morphologically and molecularly with S. (M.) laoleense.
The terms for morphological features used here follow those of Takaoka (2003) . The adults, their pupal exuviae and a pupa reared from a mature larva of S. (M.) laoleense as well as all the type specimens of the new species are deposited at the Entomology Section, Queen Sirikit Botanic Garden, Chiang Mai, Thailand. DESCRIPTION. Female. Body length 2.4 mm. Head. Narrower than thorax. Frons brownish-black, thinly whitish-gray pruinose, slightly shiny when illuminated at certain angle of light, densely covered with yellow recumbent hairs interspersed with several dark brown longer and stouter hairs along each lateral margin. Frontal ratio 1.65 : 1.00 : 2.10. Frons-head ratio 1.00 : 4.49. Posterior surface of head densely covered with yellow hairs intermixed with few dark brown hairs. Frontoocular area (Fig. 1A) well developed, triangular, directed laterally and somewhat upwardly. Clypeus brownish-black, thinly whitish-gray pruinose, slightly shiny when illuminated at certain angle of light, densely covered with yellow recumbent hairs (except narrow portion near upper margin bare) intermixed with several dark longer and stouter hairs along lateral margins and near lower margin. Labrum 0.93 times as long as clypeus. Antenna composed of scape, pedicel and 9 flagellomeres, blackishbrown except scape, pedicel and base of 1st flagellomere yellow; 1st flagellomere 1.7 times as long as 2nd one. Maxillary palp consisting of 5 segments, light brown on 1st and 2nd segments, blackish-brown on segment 3, and medium brown on 4th and 5th segments; proportional lengths of 3rd, 4th, and 5th segments 1.00 : 0.83 : 1.13; 3rd segment (Fig. 1B ) much enlarged; sensory vesicle (Fig. 1B) elongate, 2.90 times as long as wide, 0.62 times as long as 3rd segment, and with opening of moderate size medially. Lacinia with 13 inner and 13 or 15 outer teeth. Mandible with 26 inner teeth and lacking outer ones. Cibarium smooth on posterior margin, with well-sclerotized arms directed anterolaterally. Thorax. Scutum dark brown to brownish-black except anterolateral calli light brown and 3 longitudinal vittae (1 median, 2 submedian) ocherous, slightly shiny when illuminated at certain angle of light, and densely covered with yellow recumbent hairs mixed with several dark brown upright long hairs on prescutellar area. Scutellum light ocherous, with many dark brown upright long hairs as well as yellow shorter hairs. Postnotum dark brown, slightly shiny when illuminated at certain angle of light, bare. Pleural membrane bare. Katepisternum longer than deep, dark brown, whitish pruinose, shiny when illuminated at certain angle of light and bare. Legs. Foreleg: coxa yellow, though somewhat darkened on outer surface; trochanter yellow except with posterior surface medium brown; femur dark yellow with apical cap medium brown; tibia medium brown with median portion largely light brown on outer and anterior surface; tarsus brownish-black; basitarsus very slightly dilated, 8.75 times as long as its greatest width. Midleg: coxa medium brown with posterior surface dark brown; trochanter yellow, with posterior surface light brown; femur dark yellow with apical cap medium brown; tibia light to dark brown with median portion largely dark yellow to light brown on anterior and lateral surfaces; tarsus blackish-brown. Hind leg: coxa light brown; trochanter yellow, though somewhat darkened on anterior surface; femur dark yellow with apical cap medium brown; tibia medium brown with median portion largely light brown on anterior and lateral surfaces; tarsus light brown except base of basitarsus, apical 1/2 of 2nd tarsomere, and remaining tarsomeres medium brown; basitarsus (Fig. 1C ) nearly parallel-sided on basal 1/2 or little more, then somewhat narrowed toward apex, 6.60 times as long as its greatest width, 0.71 and 0.56 times as wide as greatest widths of tibia and femur, respectively; calcipala well developed, nearly as long as wide, and 0.57 times as wide as the greatest portion of basitarsus; pedisulcus well developed. All claws (Fig. 1D ) each with medium-sized basal tooth 0.34 times as long as claw. Wing. Length 2.5 mm. Costa with 2 parallel rows of dark short spinules as well as whitish hairs interspersed with dark brown hairs. Subcosta with dark brown hairs except near apex bare. Hair tuft on stem vein dark brown. Basal portion of radius fully haired. R 1 with dark brown spinules and hairs. R 2 with dark brown hairs only. Basal cell absent. Abdomen. Basal scale yellow to ocherous, with fringe of whitish-yellow long hairs. Dorsal surface of abdomen medium to dark brown except anterior 1/2 of segment 2 light brown, moderately covered with dark brown hairs mixed with yellow hairs except most hairs on segment 2 yellow; tergites 2 and 6ῌ8 shiny when illuminated at certain angle of light; ventral surface of abdomen nearly light ocherous to light brown except sternite 8 dark brown; segment 7 with weakly-defined large sternal plate medially. Genitalia. Sternite 8 (Fig. 1E) wide, bare medially but furnished with 30ῌ33 short to long hairs on each side. Ovipositor valves (Fig. 1E ) tongue-like, produced posteromedially, thin, membranous (except inner margin narrowly sclerotized), densely covered with microsetae (except narrow portion along posterior margin bare) interspersed with 3 or 4 short hairs; inner margins widely separated basally from each other, closely approaching each other medially. Genital fork (Fig. 1F) inverted-Y shaped, with well sclerotized stem and wide arms; each arm with wide apical portion bearing pointed posteromedial tip and with distinct projection directed anterodorsally on dorsal surface. Paraproct in ventral view ( Fig. 1G ) with transparent anteromedial portion bearing 6 or 7 sensilla; paraproct in lateral view (Fig. 1H ) moderately protruding ventrally, with 34 short to medium-long hairs on ventral and lateral surfaces. Cercus in lateral view (Fig. 1H) short, rounded posteriorly, 0.43 times as long as wide, and sparsely covered with stout hairs. Spermatheca ( Fig. 1I ) nearly globular, strongly sclerotized except wide area around its juncture with duct unsclerotized, with distinct reticulate surface pattern; internal setae appearing to be present; accessory ducts subequal in diameter to each other and slightly larger in diameter than main duct. Male. Body length 2.8 mm. Head. Slightly wider than thorax. Holoptic. Upper eye consisting of large facets in 21 vertical columns and 22 horizontal rows. Clypeus dark brown, white pruinose, not shiny, and moderately covered with dark brown simple long hairs interspersed with whitish-yellow simple hairs along lateral margins (median portion widely bare). Antenna composed of scape, pedicel and 9 flagellomeres, and dark brown; 1st flagellomere elongate, 2.17 times as long as 2nd one. Maxillary palp composed of 5 segments, light to medium brown, proportional lengths of 3rd, 4 th, and 5th segments 1.00 : 1.17 : 1.91; 3rd segment ( Fig. 2A ) of moderate size; sensory vesicle ( Fig. 2A ) ellipsoidal, 0.30 times as long as 3rd segment. Thorax. Scutum brownish-black to black, very slightly shiny at certain angle of light, and densely covered with golden-yellow recumbent short hairs intermixed with dark brown short hairs on anterior surface and several dark brown upright long hairs on prescutellar area. Scutellum light to medium brown, with many dark brown upright long hairs as well as golden-yellow shorter hairs. Postnotum dark brown, white pruinose, very slightly shiny at certain angle of light and bare. Pleural membrane bare. Katepisternum dark brown, thinly white pruinose, very slightly shiny at certain angle of light and bare. Legs. Foreleg: coxa light brown; trochanter medium brown; femur light brown (though inner surface dark yellow) with apical cap medium brown; tibia brownish-black; tarsus brownishblack; basitarsus very slightly dilated, 9.74 times as long as its greatest width. Midleg: coxa dark brown; trochanter light brown except posterior surface medium brown; femur light brown with apical cap medium brown; tibia dark brown to brownish-black with median portion largely light brown on outer surface; tarsus brownish-black. Hind leg: coxa medium brown; trochanter light brown; femur light brown (though inner surface yellowish) with apical cap dark brown; tibia blackishbrown except extreme base light brown and median large portion on outer surface medium brown; tarsus dark brown except basal 1/2 of 2nd tarsomere dark yellow to light brown; basitarsus (Fig. 2B) slightly swollen, spindleshaped, 4.84 times as long as its greatest width, 0.83 and 0.79 times as wide as greatest widths of tibia and femur, respectively; calcipala well developed, slightly shorter than its basal width, and 0.41 times as wide as greatest portion of basitarsus; pedisulcus well developed. Wing. Length 2.2 mm. Costa with 2 parallel rows of dark brown short spinules as well as dark brown hairs. Subcosta bare. Hair tuft on stem vein dark brown. Basal portion of radius fully haired. R 1 with dark brown spinules and hairs. R 2 with dark brown hairs only. Basal cell absent. Abdomen. Basal scale brownish-black, with fringe of dark long hairs. Dorsal surface of abdomen dark brown to brownish-black and moderately covered with dark simple hairs; ventral surface whitish-yellow to ocherous except sternites 3ῌ8 light to dark brown. Genitalia. Coxite in ventral view (Fig. 2C) large, rounded laterally, 1.78 times as wide as greatest width. Style in ventral view (Fig. 2C) short, 0.61 times as long as coxite, nearly parallel-sided, bent inward, tapered apically and with stout apical spine; style in ventrolateral view (Fig. 2D ) broad, nearly parallel-sided from base to apical 1/4, tapered toward apex, and with truncated posterior portion; style in end view ( Fig. 2E ) with wide posterior surface bearing 2 or 3 short setae and densely covered with microsetae except some areas near inner apex bare. Ventral plate in ventral view (Fig. 2C ) lamellate, much shorter than wide (length in middle 0.37 times as long as greatest width), well sclerotized, with posterior margin markedly concave, moderately covered with fine short setae medially on ventral surface, and its arms short, slender, somewhat curved inwardly; ventral plate in lateral view (Fig. 2F ) nearly quadrate, with arm directed forward; ventral plate in end view (Fig. 2G ) deeply concave dorsally, moderately covered with fine short setae medially. Median sclerite (Fig. 2H ) simple, narrow, club-shaped. Paramere ( Fig. 2I ) with 4 or 5 large hooks of unequal lengths. Aedeagal membrane (Fig. 2I ) with simple minute spines. Dorsal plate broad, very weakly sclerotized. Segment 10 (Fig. 2J , K) with 5 hairs on ventral surface and 1ῌ3 hairs on lateral surface on each side. Cercus (Fig. 2J , K) small, encircled with 10 simple hairs.
Pupa. Body length 3.0ῌ3.5 mm. Head. Integument yellowish-brown, moderately to densely covered with large tubercles of various shapes each having several very minute nodule-like secondary projections on surface (Fig. 3A) on frons, and with smaller tubercles on other portions including antennal sheath; frons with 2 simple stout long (though somewhat di#erent from each other) trichomes with coiled apices (Fig. 3B ) on each side, face with 1 simple slender medium-long trichome with uncoiled apex (Fig. 3C ) on each side. Thorax. Integument yellowish-brown, moderately to densely covered with tubercles similar to those on head except lateral and posterior surfaces with smaller tubercles; thorax with 2 simple stout long trichomes with coiled apices (Fig. 3D) mediodorsally, 2 simple trichomes (1 stout and long with coiled apex, 1 slender and short with uncoiled apex) (Fig. 3E) anterolaterally, 1 simple somewhat stout medium-long trichome with uncoiled apex (Fig. 3F ) posterolaterally, and 3 simple trichomes with uncoiled apices (1 somewhat stout and medium-long, 2 slender and short) (Fig. 3G) ventrolaterally on each side. Gill (Fig. 3H ) composed of 14 slender thread-like filaments (length including common basal stalk 1.8ῌ2.2 mm) arising from very long common basal stalk (0.5ῌ0.6 mm long); 14 gill filaments arranged in 4 groups: dorsal group composed of 4 paired filaments (i.e., 2ῌ2) (Fig. 3I, J) , inner group composed of 2 paired filaments with short to medium-long stalk (Fig. 3K) , outer group composed of 4 paired filaments (i.e., 2ῌ2) with very short primary and secondary stalks in female pupal exuviae (Fig. 3L) or composed of 4 individual filaments (i.e., 1ῌ1ῌ1ῌ1) with very short primary stalk in male pupal exuviae and left gill of male pupa (Fig. 3M) , or composed of 4 paired filaments (i.e., 2ῌ2) each pair with short stalk but independently arising from long common basal stalk in right gill of male pupa (Fig. 3N) , and ventral group composed of 4 paired filaments (i.e., 2ῌ2) (Fig. 3OῌQ) ; primary stalk of dorsal group very short in female pupal exuviae (Fig. 3I ) and short in both male pupal exuviae and pupa (Fig. 3J) , secondary stalks of this group short (outer pair) and medium-long (inner pair) in female pupal exuviae (Fig. 3I ) and very short in both male pupal exuviae and pupa (Fig. 3J) , primary stalk of ventral group always short and secondary stalks of the same group short to medium-long in female pupal exuviae though stalk of inner pair of right gill somewhat longer than that of left gill ( Fig. 3O , P) and very short to short in both male pupal exuviae and pupa (Fig. 3Q) ; primary stalks of 4 groups arising nearly at same level from very long common basal stalk; all filaments dark brown though becoming lighter apically, subequal in thickness to one another and, with numerous brownish-black to black small dots in surface cuticular layer at least on basal 3/4, with annular ridges and furrows (though apical 2/3 lacking such ridges and furrows), and densely covered with minute tubercles on surface. Abdomen. Dorsally, segments 1 and 2 light yellowish and moderately covered with minute spines; segment 1 with 1 simple slender medium-long seta (Fig. 3R) on each side; segment 2 with 1 simple slender short hair-like seta and 5 dark short spinous setae (Fig. 3S) on each side; segments 3 and 4, each with 4 dark hooks and 1 dark short spinous seta on each side; segments 5ῌ9 covered with comb-like groups of many minute spines on each side; segments 5ῌ8 each with distinct spine-combs directed backward in transverse row on each side (though segment 5 bearing only 1 spine (on right side) or 3 spines (on left side) in male pupa and lacking spine-combs in female pupa); segment 9 light yellow, with distinct hornshaped terminal hooks (Fig. 3T) . Laterally, segments 2ῌ4 each with 3 dark short spinous setae on each side; segment 9 with 3 or 4 grapnelshaped hooklets (Fig. 3U) on each side. Ventrally, segments 3ῌ8 nearly transparent and segment 9 weakly sclerotized and yellow; segments 3ῌ8 with comb-like groups of minute spines; segment 4 with few simple slender short setae on each side; segment 5 with pair of bifid dark hooks submedially and few simple slender short setae on each side; segments 6 and 7 each with 1 bifid inner and 1 simple outer dark hooks and few simple slender short setae on each side. Cocoon (Fig. 4A, B) . Wall-pocketshaped, thin, loosely woven, without anterodorsal projection, and not extending ventrolaterally; anterior margin not well defined; individual threads visible; cocoon short, covering entire abdomen and posterior portion of thorax of pupa; cocoon and pupal body entirely covered with dust-like soft materials composed of sticky threads and tiny sand particles and other deposits (Fig. 4A) REMARKS. The female, male and pupa of S. (M.) laoleense are described and illustrated for the first time.
The female of this species is characterized by the short fifth maxillary palpal segment relative to the third segment (i.e., 1.13), which distinguishes this species from all the four other species This species seems to be related to that of S. (M.) sp. C reported on the basis of pupae collected from Darjeeling, India (Datta et al., 1975) in having the 14 filaments arising from a very long common basal stalk but is easily distinguished from the latter species by the arrangement of the gill filaments and the shape of the cocoon. In S. (M.) sp. C, the gill filaments are arranged as [(3ῌ3)ῌ(2ῌ2)]ῌ(2ῌ2) from dorsal to ventral, and the cocoon has a strong anterior margin (Datta et al., 1975) . This species seems to be also related to S. (M.) taktsangense Takaoka and Somboon described from mature larva collected from Bhutan (Takaoka and Somboon, 2008) in having the 14 gill filaments arising from a very long common basal stalk. The arrangement of the 14 gill filaments are almost the same in both species. However, the larva of S. (M.) laoleense is distinguished from that of S. (M.) taktsangense by the following characteristics (those of S. (M.) taktsangense in parentheses): eye brow faint (distinct), labral fan with 28ῌ32 main rays (24 main rays), length ratio of the first, second and third antennal segments 1.00 : 0.72ῌ0.81 : Fig. 4 . Pupa and cocoon of Simulium (Montisimulium) laoleense. A, pupal exuviae almost wholly covered with dust-like soft materials composed of sticky threads and tiny sand particles and other deposits; B, pupal exuviae and cocoon covering posterior half of the pupal body after dust-like materials were removed by using needles under a dissecting microscope.
0.78ῌ0.90 (1.00 : 0.91 : 0.72), each lobe of rectal papilla with 10ῌ14 secondary lobules (5ῌ7 secondary lobules) and posterior circlet with 78 rows of hooklets (92 rows). The numbers of the main rays of the labral fan and the secondary lobules of the rectal papilla and the ratio of antennal segments of S. (M.) laoleense used here are those slightly modified on the basis of three mature larvae recently collected from the type locality.
Simulium (Montisimulium) nanense Takaoka and Srisuka sp. nov.
This new species is very similar to S. (M.) laoleense in sharing many characteristics including the shape of the female and male genitalia, the pupal gill with 14 filaments arising from a very long common basal stalk, together with a short cocoon thickly covered with soft materials, the presence of grapnelshaped hooklets on the pupal last abdominal segment (which is very rarely found in the subgenus Montisimulium) and larval eyebrow which is almost faint and ill-defined. posed of 4 filaments, inner group composed of 2 filaments, outer group composed of 4 filaments and ventral group composed of 4 filaments; arrangement of filaments in each group variable in di#erent pupal exuviae and even between gills of same pupal exuviae: dorsal group composed of 4 paired filaments (i.e., 2ῌ2) with very short to short primary and very short to medium-long secondary stalks (Fig. 6B ) in both gills of 2 pupal exuviae and left gill of 1 pupal exuviae, or composed of 2 individual and 2 paired filaments (i.e., 1ῌ1ῌ2) with very short to short primary stalk (Fig. 6C ) in both gills of 3 pupal exuviae and right gills of 2 pupal exuviae, or composed of 2 individual and 2 paired filaments without common stalk ( Fig. 6D ) in left gill of 1 pupal exuviae; ventral group composed of 4 paired filaments (i.e., 2ῌ 2) with very short to short primary and very short to medium-long secondary stalks (Fig. 6 E) in both gills of 2 pupae and right gill of 1 pupa or composed of 2 individual and 2 paired filaments (i.e., 1ῌ1ῌ2) with very short to short primary stalk (Fig. 6F ) in both gills of 3 pupal exuviae and left gills of 2 pupal exuviae, or composed of 4 individual filaments of which 3 lying close together (i.e., 1ῌ3) (Fig. 6G ) in right gill of 1 pupal exuviae; inner group composed of 2 paired filaments with short to mediumlong stalk; outer group composed of 4 paired filaments (i.e., 2ῌ2) each with very short stalk and sharing very short to short common stalk (Fig. 6H ) in both gills of 2 pupal exuviae and right gills of 2 pupal exuviae, or composed of 4 paired filaments, each pair with very short to short stalk and not sharing common stalk (Fig.  6I ) in both gills of 2 pupal exuviae and left gills of 2 pupal exuviae, or 4 individual filaments (i. e., 4 or 1ῌ3) sharing very short to short common stalk (Fig. 6J ,K) in right gill of 1 pupal exuviae and left gills of 2 pupal exuviae; dorsal and inner groups (and ventral group also in 4 pupae) sharing very short to short common stalk while outer group arising directly from very long common basal stalk more basally than dorsal and inner groups (Fig. 6A ) in both gills of 6 of 7 pupal exuviae examined, while in remaining 1 pupal exuviae all 4 groups arising nearly at same level from very long common basal stalk (Fig. 6C) ETYMOLOGY. The species name nanense refers to the name of the province, Nan, where this new species was collected. REMARKS. Simulium (M.) nanense sp. nov. shows the close morphological similalities to the preceding species, S. (M.) laoleense, but appears to be distinguished by the following characteristics [those of S. (M.) laoleense in parentheses]: in the female, the relative length of the sensory vesicle to the third maxillary palpal segment, 0.43ῌ0.50 (0.62); in the pupa, the outer group of four gill filaments arises more basally than the dorsal and inner groups (Fig. 6A) or even unless otherwise the dorsal group is composed of two individual and two paired filament (Fig. 6C) [the outer group arises at the same level as the dorsal and inner groups and is composed of four paired filaments ( Fig. 3H)] ; in
